t¥ishet %, Drug Evaluation Research 3536 3% 35481 20134E8 A -293 -

FE - B e AL 4R 1 S e i 4 B R R 2 AL ) 7

RN, HRA, EEF, INEW, EiEK

WL K2 A5 EWEARZER R TFRANBIER I/ A% AR 2 B U %, WL B 310029
B OE:. Bag A OCo-y Srekimiest i [ e R (ESR) PABirtEr s, gl r (. DR e e rp 24 0 R R
o FiE 2 PRk CE SRR RGBSR B RRDD AR A AR E A 1.0 kGy/h, FIEH 04 0.1, 0.3, 0.7, 1. 3. 5.
7+ 9 kGy 1) “Co-y S £R4m AL,  FHNGRE LA I A SO B 5 ESR PR A TR, FESL LR 0.05 g, BEANERSL 3 1K
EE, &R RS ESR WG EA W W7 5, ESR 15 5 2R B JERE S BB St i3 i 38 5 s A 5 7E 30 IR AE 120
d, ESR {55 MmBERAIN 7] AT ARk, (AT 53 AR B E RN, &6 FIF ESR Siiknl il Hbk. f730h
0 A RO S 2 5 22 S A T

KR RRZYERII R AR (ESR); R
hESHES: RI17  R954 MERFRRRD: A
DOI: 10.7501/j.issn.1674-6376.2013.04.014

NEHES: 1674 - 6376 (2013) 04 - 0293 - 04

Detection of irradiated granules preparation of Chinese patent medicine
by ESR spectroscopy
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Abstract: Objective To develop a simple and convenient method to detect the granules preparation of Chinese patent medicine
(GPCPM), based on the effect of ESR spectroscopy using ®’Co-y ray irradiation. Methods Two kinds of GPCPM were irradiated by
89Co-y ray under nine doses (0, 0.1, 0.3, 0.7, 1, 3, 5, 7, and 9 kGy) at 1.0 kGy/h dose rate. The ESR spectroscopy was characterized by
ESR detector with 0.05 g of sample and repeated for three times. Results It was shown that the ESR spectra were obviously different
with or without irradiation. The intensity of ESR signal increased with the irradiation dose increasing, but decreased with the storage
time expansion with a linear correlation. The intensity of ESR was weakened gradually during the storage at the room temperature for
120 d, though the ESR signal could be still detected. Conclusion The method of ESR spectroscopy is simple, rapid, and practically
valuable for the identification of GPCPM irradiated or not.
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Fig. 1 Typical ESR spectra of the granules of the Fu-le medicine (A) and Anti-cold and detoxification medicine (B)

with or without irradiation
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Fig. 2 The connection between irradiation doses and intensity of ESR signal of the granules of Fu-le medicine (A)
and Anti-cold and detoxification medicine (B)
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Table 1 Relationship of intensity of ESR signal with storage time of Chinese patent medicines after irradiation

\ \ {7 SR
R T ———
0 kGy 0.1 kGy 0.3 kGy 0.7 kGy 1 kGy 3 kGy 5 kGy 7 kGy 9 kGy
e R vk 5 0.12£0.00 0.25+0.02 0.68+0.02 1.06+0.05 1.35+0.11 2.36+0.06 3.54+0.29 4.45+0.16 5.63+0.20

30 0.09+0.00 0.23£0.02 0.62+0.01 0.98+0.06 1.28+0.04 2.18+0.02 3.38%0.15 4.30+0.12 5.48=+0.13
60 0.06+0.00 0.22+0.00 0.57£0.01 0.93%+0.01 1.22+0.03 2.06+0.04 3.25+£0.25 4.16+0.05 5.32+0.12
90 0.03+0.01 0.19£0.00 0.52+0.03 0.82+0.00 1.18%0.02 1.93+0.00 3.08%0.10 4.02+0.12 5.12+0.02
120 0.02+0.00 0.18+0.00 0.48+0.00 0.75%+0.03 1.12£0.00 1.75+0.03 2.98+0.09 3.88+0.12 4.96+0.09
PUBMSRR S 0.08+0.00 0.29£0.01 0.52£0.03 0.76+0.03 1.02£0.02 1.69+0.11 3.28%0.12 4.25+0.07 4.95%0.15
30 0.06+0.00 0.25+0.00 0.48+0.00 0.69%+0.03 0.98+£0.00 1.62+0.00 3.16%0.08 4.11+0.06 4.80%0.10
60 0.05+£0.00 0.23%+0.02 0.43£0.01 0.66+0.00 0.92+0.01 1.56+0.05 3.01£0.09 3.98+0.18 4.62+0.04
90 0.04+0.00 0.20+0.00 0.38+£0.01 0.58+0.00 0.88+0.02 1.48+0.03 2.86+0.04 3.82+0.03 4.51%0.07
120 0.02+0.00 0.18+0.01 0.36£0.00 0.524+0.02 0.80£0.01 1.32+0.06 2.72+0.07 3.66+0.06 4.33%0.09

*2 RBAHRAGTREIF ESR 558 EMICEFR B ELHBIS TR

Table 2 Equation for fitting ESR intensity and storage time of Chinese patent medicines after irradiation

sy R E/AGy WA r P ki SEEAE/AGy WA r P
L&A 0 E=0.123 6—0.001 1T 0.999 1 0.001 || 4/ figt i Jiki: 0 E=0.078 4—0.000 5T 0.9739 0.002
0.1 E=0.2533—0.00077 0.9820 0.002 0.1 E=0.2892—0.001 07 0.9861 0.002
03 E=0.6832—0.001 97 0.996 0 0.000 03 E=0.5222—0.001 47 0.9908 0.001
0.7 E=1.0724—0.0027T 0.9900 0.000 0.7 E=0.7647—0.00207 0.9849 0.001
1 E=13494—0.0020T 0.9878 0.001 1 E=1.0279—0.001 77 0.997 1 0.000
3 E=2.360 0—0.004 97 0.990 8 0.000 3 E=1.6993—0.00247 0.998 1 0.003
5 E=3.5570—0.0053T 0.9976 0.000 5 E=3.3064—0.004 97 0.9999 0.000
7 E=4.4640—0.0050T 0.9982 0.000 7 E=4.2702—0.00507 0.9993 0.000
9 E=5.6619—0.0059T 0.9990 0.000 9 E=4.9627—0.00527 0.9970 0.000
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